Conversion of a guanylyl cyclase to an adenylyl cyclase.
Guanylyl cyclases catalyze the formation of cGMP from GTP, but display extensive identity at the catalytic domain primary amino acid level with the adenylyl cyclases. The recent solving of the crystal structures of soluble forms of adenylyl cyclase has resulted in predictions of those amino acids important for substrate specificity. Modeling of a membrane-bound homodimeric guanylyl cyclase predicted the comparable amino acids that would interact with the guanine ring. Based on these structural data, the replacement of three key residues in the heterodimeric form of soluble guanylyl cyclase has led to a complete conversion in substrate specificity. Furthermore, the mutant enzyme remained fully sensitive to sodium nitroprusside, a nitric oxide donor.